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Chapter 1:  Liftoff

It was a clear and chilly morning on Wednesday, January 21st, 2014.  There was hardly a cloud or a breeze in the azure blue sky over Cape Canaveral and pad 21.  Commander Ariel Wolfe sat in the upper deck left chair of the space shuttle Discovery, waiting for the countdown’s final seconds.  Encased in the tranquility of his bulky space suit, Ariel’s mind whirled with a multitude of calculations.  An extension of America’s space shuttle program, this was a bonus flight.  Massive coolant failure on the International Space Station required a final heavy lift cargo flight to save the ISS program.  The retirement of Atlantis and Endeavor left it up to Discovery.  She was the only shuttle left out of mothballs. The pressure of this final flight for America’s storied space shuttle program was not lost on Commander Ariel Wolfe.  Wolfe had been on several prior shuttle missions, including two as commander of Discovery.  

The venerable old ship had turned out to be a near-perfect workhorse, hauling the mail to and from the International Space Station for decades.  Now Ariel had to make it perfect one more time. Ariel was determined that nothing bad was going to happen on his watch.  Commander Wolfe was one of NASA’s best and most experienced shuttle pilots, but the fleet had become obsolete.  

The next wave of manned space missions, called Orion, were about to take center stage.  Ariel had not yet been trained for those missions.  Instead, he was to be “promoted” to an administration job.  Ariel considered this with distaste.  At forty-five, he was nearing the end of his active years for flight command.  NASA needed Ariel’s experience in a command role.  All that he wanted to do was pilot space vehicles.  Pushing papers around felt like going to prison.

Below, a cacophony of sounds and vibrations could be heard, dulled by the intervening layers of plastic and composite material.  Ariel felt a familiar shuddering coming from the bottom of the craft.  Far below the commander and his crew the shuttle’s three engines conducted a routine thruster gimbal check, rotating into every direction, and then automatically returning to the precise position required for liftoff.  A vacuum pump sealed with a whoosh, followed by a loud thump.  Valves clattered as they opened and closed.  

A grinding sound came from the side of the orbiter as hoses carrying liquid oxygen disconnected and fell away.  The gantry began moving away, adding its own deep pulsation to the mechanical symphony.  The last minute of the countdown felt like an eternity.  Because of automation, the astronauts had little to do but wait, feeling helpless and trapped.  Inexperienced astronauts often squirmed in their seats during the final seconds.  Ariel heard muttering from two of the astronauts on the flight deck below, but he couldn’t make out the words.  He felt strangely calm.  The orbiter’s engines suddenly growled to life, ready to push the heavy shuttle into space.  Half a second later, Discovery’s solid rocket boosters (SRBs) ignited.  With a high-pitched scream, the SRBs crackled their way to life.  Discovery thundered into the Florida sky, like a monstrous skyscraper pulling its mighty weight away from Earth’s compelling gravity with a terrifying roar.  Enormous clouds of yellow-white steam and smoke flew across launch pad 21, in the Kennedy Space Centers’ marshy landscape.  Ariel saw a large gathering of Flamingos scatter in fear out of the left front window, scurrying to a more serene patch of tall weeks near Cocoa Beach.  He imagined the visitors in the observation stands with hands pressed tightly over their ears to repel the deafening sound.  Discovery’s powerful rumble seemed to shake the fillings inside Ariel’s mouth.  It was like no other sound and he loved it.  Higher and higher she rose over the flat marshy Florida landscape, thundering over the massive cloud of smoke and steam.  

The huge ship shimmered in bright sunlight as it executed a perfect launch roll and then a pitch maneuver, heading southeast.  Inside the shuttle, Ariel and the rest of the crew were pushed down into their seats by the tremendous thrust.  Ariel gave casual thought to the hundreds of thousands of moving parts whirling to life below.  Discovery was a 25-year-old spacecraft and she had been upgraded more than one hundred times.  She had hauled dozens of astronauts, several satellites and countless space station parts into orbit; she even hauled the Hubble Space Telescope in 1990.  

This was her thirty-ninth trip into space, more than any other shuttle.  Ariel felt proud to pilot the grand old ship one final time into the dark vacuum of space. Inside, Discovery Commander Wolfe calmly spoke into his suit microphone.  

“The clock is ticking” he said, calmly.  Despite the circumstances, his voice was tranquil.  He had performed this task hundreds of times in the simulator, as well as on nine prior shuttle missions.  This was mundane routine for America’s lead shuttle commander and pilot.  His eyes darted across gauges and switches while his body vibrated above the tremendous thrust of the engines.  

“We have cleared the tower,” Ariel continued in his deadpan military voice.  After all, he was a veteran of space travel.  This conversation was second nature for him.  He spoke commands and flipped switches like an automaton.  With easily fifty percent more time in space than his competition, NASA would have sent Wolfe on every mission, if they could get away with it.  

Moments later he said, “Roll program complete,” as the thundering orbiter rotated to the right after it had cleared the tower. Flat upon his back, Ariel’s body trembled and jiggled as Discovery thundered above the Atlantic Ocean.  He was accustomed to the violent pounding and intense g-forces of liftoff.  It no longer affected to him.  When he felt slightly dizzy due to the flow of blood away from his brain he did not panic.  

The danger and the physical pounding were pushed out of his mind; replaced by the intense mental concentration required of the mission commander.  The orbiter shuddered, pounding its passengers with wave after wave of vibration.  Someone below uttered, “Oh shit,” into their microphone as the rocket lurched up.  Ariel understood.  Most of his first-time civilian passengers spoke that, or similar words, on their first spaceflight.  It was a simple and straightforward expression of fear and doubt.  Consumed with a steady flow of announcements to both the Kennedy Firing Room and Mission Control in Houston, Ariel had no time to think about vibrations and shudders.  His eyes flickered across gauges, lights, toggle switches and computer screens.  His gloved hands flashed here and there; his fingers a symphony of movement.  

Within fractions of a second, Ariel processed verbal commands and evaluated vast avenues of instrumentation.  His gauges measured thrust, avionics, guidance, navigation, data relay, tracking, hydraulics, electrical power, radar, gimbals, maneuvering and a variety of abort commands.  He relayed measurements to Mission Control with all of the excitement of someone who has been playing a boring game of Scrabble far too long. Ariel heard the launch leader in the Kennedy Firing Room say, “She’s all yours.”  That was a heads-up to Mission Control in Houston that they were now in total command of the mission. 

In Ariel’s earpiece he heard the flight director in Houston say, “Keep sharp, everyone.”  At the same time, Discovery rolled to the right and pitched forward, as planned by the guidance computer.  

Ariel and his crew were on their way to the International Space Station. Moments later, as the trembling Discovery thundered skyward, came the command from Mission Control, “Go with throttle-up.”  Everyone recognized those words as the last words to reach the doomed crew of the shuttle Challenger.  The dark thought flickered briefly, but it was gone in a fraction of a second.  There is no point dwelling on such topics. 

He pushed the throttle lever up and felt the instantaneous push back into his chair.  In moments, the shuttle was traveling more than 15,000 feet per second and was almost 90 nautical miles downrange, screaming across the Atlantic Ocean and up into the black void of space.  

The crew braced themselves; they soon were pulling six “G’s,” or about six times normal gravity.  It felt like a truck was parked on Ariel’s chest, pushing him deep into his seat.  Ariel had experienced this many times and there was no doubt or surprise.  It was painful and difficult to breathe.  But he knew that it wouldn’t last long.  Meanwhile, the orbiter’s shuddering continued to increase until it felt like a cheap motel’s vibrating bed gone amok.  

Ariel’s eyes darted across the instrumentation panels as his body was pushed ever deeper into his seat.  At times the vibration of the craft was so severe that his eyes could not focus upon the instrumentation.  He monitored the thrust vector control gauges, the OHMS thrusting sequence the OMS-RCS interconnect and gimbal actuator.  They were all as they should be.  A glance to his right revealed his partner bouncing and wiggling in his seat as the shuttle tossed them about.  Flexing the fingers of his left hand he glanced again at the abort control.  His left hand had never left the switch.  

Without any type of glitch, his mind flew to the computer’s guidance control measurements and the electrical power gauges.  The upper air mass spectrometer flashed to life to his right.  He glanced back for the data bus isolation amplifiers.  Everything was right on line.  It was a perfect beginning to his tenth shuttle flight.

“Stand by for SRB sep,” Ariel announced to his crew.  

Moments later, the solid rocket boosters disengaged and separated from the orbiter, having exhausted their mammoth supply of solid fuel.  The astronauts lurched forward in their seats as the shuttle momentarily lost momentum.  For one brief, luxurious moment, the shaking, pounding g-pulling stress was gone.  It was like being on a pounding, rocketing roller coaster ride that suddenly went over the top and began a soft free-fall.  But the orbiter’s own engines still had plenty of power and they pushed on through the dark, thin atmosphere at the edge of space.

Suddenly, strange new thoughts came to his conscious mind as a flash of despair, followed by something black and terrifying.  In a fraction of a second, Ariel was bombarded by intense, emotional images.  Something bad is going to happen.  He stretched his mind to comprehend these new, extraordinary thoughts.  Never in his life had Ariel experienced such vibrant, intense feelings, not even in a dream.  It felt as though he could not breathe.  

Then, just as suddenly, the dark feeling was gone. In the brief image, Ariel was alone in space inside of his bulky white environment suit. He had been repairing some part of the International Space Station.  It was a very long spacewalk and he was tired, mentally and physically.  Suddenly there was a huge flash of light and Ariel was lost.  In his vision, Ariel was tumbling in space up and down and side to side. He pushed at the controls of his spacesuit, trying to stop the tumbling with his jet packs and to move back to the station.  Nothing happened.  The jet packs in his spacesuit, used for maneuvering, were useless.  He could not control his movement at all.  Every thirty seconds or so, Ariel’s tumble in space allowed him to see the space station.  Each time that it entered his field of vision, he was farther away.  He was frightened by the fact that every light on the outside and inside of the station was gone.  The station, like his spacesuit, appeared to have a total electrical failure.  Worse, yet, Ariel’s portable oxygen supply was almost gone.  No one at NASA had trained for such a disaster.  There was no plan for action.  

The situation was beyond dreadful.  With no suit electricity, he was unable to control the rotation of his body.  His oxygen generator was dead.  He could live for another five or six minutes on the oxygen in his suit.  And then, he would die. In the second portion of this micro-flash, he felt a terrible feeling of suffocating.  He needed desperately to breathe, yet his depleted lungs could access no air at all.  His bronchial tubes made eerie squeaking sounds.  Ariel sucked as hard as he could for air, but none was available in his suit.  

He was dying alone in space and unable to communicate.  How could such a thing happen?  How could NASA let him slip away?  In the next fraction of a second, the terrifying thoughts were gone.  Ariel was back to normal, resuming his text-prepared communications with Mission Control, missing barely a heartbeat in time.  Yet the terrifying thought of starving for oxygen remained in the back of his mind, lurking like a heavy, poisonous thought.  

It was the most horrible feeling he had ever experienced, made all the worse by the fact that he had not been asleep or lost consciousness.  It was a waking dream that lasted for only a moment.  He wondered briefly if it was a premonition. Ariel realized that he had been given a command from the ground and he had not replied.  He glanced to his right and saw Pilot Dale Stockman staring back at him, with his mouth open.  Ariel realized that he had dropped the ball on communication and his face flushed with embarrassment.  

“Ariel, are you OK?” asked Stockman. 

Ariel strained to remember the series of commands that came up from Mission Control.  What was their last statement to us?  His mind relented and the words came back.  He heard NASA’s Fido (Flight Dynamics Officer) say, “Discovery, press to MECO,” which meant that the engines were producing enough thrust to enter orbit.  He had permission to continue the flight until the main engines automatically stopped (main engine cutoff).  

With a hoarse voice, Ariel spoke into his microphone.  “Copy that Houston.  Press to MECO.”  Ariel was momentarily embarrassed, but he had no time to reflect upon it.  The continuous string of conversation with Mission Control prevented an examination of this strange new experience.  Ariel again became lost in his routine flight discussion.  The terrifying vision receded into the back of his mind.

The sky turned from blue to black and suddenly, the engines stopped.  The silence was deafening.  Ariel spoke automatically into his microphone.  

“Copy, main engine cutoff at one three six, point niner.”  

He felt the familiar feeling of being weightless.  His arms hovered in the air at his sides.  There was a momentary disorientation and sensation of nausea.  But it passed quickly.  

The astronauts pulled their helmets off, followed by their gloves and then the thin fabric that covered their hair.  Soon there were helmets and gloves floating about randomly in the cabin, each with their own unique tumble and spin.  It was always a relief to get the bulky spacesuits off.  They made maneuvering inside the shuttle’s small cabin almost impossible.  

Down to his NASA jumpsuit, Ariel again felt comfortable.  Dale gave Ariel an elbow.  Ariel saw Stockman smile and he responded with a “thumbs up” sign.  Behind and below the commander and pilot, someone was retching.  Moments later, the odor of vomit rose up to the command level.  Many new astronauts who reached weightlessness for the first time felt queasiness.  Experienced crew members often engaged in a bet to see which new member of the team would lose their breakfast first.  Of course, blowing chunks into weightless space in front of the crew and with Mission Control listening was a widespread dread.  This time it was Carol Bronsky, a “mission specialist” and first-time crew member.  Carol was a high school science teacher from Oregon, Ohio.  She had barely flown in commercial aircraft, let alone in space.  Now she was puking her guts out during her first moments in space.  

Ariel smiled again at Dale and winked.  He had bet on the science teacher.  No one said a word. Ariel and Dale were the seasoned experts with a crew of rookies.  They were the old men at ages 43 and 45.  Never before had NASA sent such an inexperienced group into space.  But there had been no orbiter accident since the Columbia tragedy.  Nine years later, shuttle flight had again become routine. And NASA had to push one more tremendous payload into space before retiring the entire shuttle fleet.  Ariel momentarily thought about the astronauts training to fly the next generation of American space vehicles – the Orion class vessels.  Resembling the old Apollo spacecraft, the Orion class ships were little more than slim command modules and spindly thin landing vehicles, much like the old spacecraft used to land men on the moon in the 1960’s and 1970’s.  

These “new generation” astronauts were button-pushers, compared to shuttle pilots who had to fly the shuttle in order to land successfully.  There was no abort command for a shuttle pilot in landing.  It was literally “do” or “die”.  Few astronauts remained who were certified to pilot the old retired shuttle fleet.  They had taken turns ferrying inexperienced astronauts and civilians into space on missions to complete the ISS and to push heavy satellites into space.  They felt like experienced mountain men taking Cub Scouts along for the ride.  If something bad happened to the experienced shuttle astronauts, the Cub Scouts would be left to fend for themselves.  
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​Chapter 2:  Docking
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Astronauts and mission personnel have precious little free time during a shuttle mission.  Even the commander has a list of scientific experiments to perform when not performing tasks related to oversight of the orbiter and its crew.  Ariel Wolfe was consumed with mundane work until the end of the day’s work at 21:00 hours.  Exhausted, he fell into his corner bed.  A “bed” in the space shuttle was little more than an upright sleeping bag.  It attached to the wall, preventing the astronaut from floating about during sleep.  Ariel was asleep within two minutes.  

What seemed like moments later, country music was blaring into every com channel on board the ISS and the docked Discovery.  Ariel felt as though he was asleep for ten minutes.  Ariel was used to sleep deprivation on shuttle missions.  Few astronauts have been sound sleepers.  The excitement of the mission takes over.  Space travelers live for days on a constant flow of adrenalin.  

Ariel exited his space-bunk, offering a camera facing him a wry smile.  The ubiquitous onboard camera was everywhere.  In fact, there was only one place on the ship with privacy – the head.  For a moment, he flared his arms out to balance his position in mid-air.  Everyone did such pointless things out of habit in zero-gravity.  Then their training kicked in, and they relaxed until they could grasp part of the structure.  

After that, through the rest of day, their actions would be a symphony of coordinated pushes, their bodies floating gracefully back and forth.  The wry smile was for the good old boys in mission control, who wouldn’t know a symphony from a concerto.  Ariel tolerated the blaring sound, but only because he had no choice.  He would have preferred a Mozart string quartet. Unfortunately, he was one of a tiny percentage of the NASA population who preferred classical music.  So he tolerated the country “noise.

“Hey Cowboy,” a voice crackled in his earpiece.  “You ‘wake there?” drawled Matt Kensington.  

Matt, a zealous Texan, was one of Ariel’s best friends.  They had been close since their Air Force Academy days twenty years earlier.  They were total opposites; they fought as roommates and then became true friends.  Ariel and Matt entered NASA the same year and blossomed as astronauts.  Matt had logged almost as many space hours as Ariel.  But while Ariel remained a bachelor loner, Matt had become happily married.  He also enjoyed being in the limelight, seen often on Miami media.  His deep-throated Texas drawl was like music to Ariel’s ears.  

Drawn to each other, they became lifelong friends. Ariel took a modest one-bedroom apartment, not far from Mission Control in Houston.  He shunned media attention, devoting nearly all of his waking time to NASA flights and astronomical research.  Matt hosted fabulous Miami parties, mingling with politicians and movie stars.  Ariel spent months at a time at remote locations around the world, peering into the vast black ocean of space.  The two friends could not have been more different.

“What’s that you said, Mission Control?” growled Ariel into his microphone.  “I experienced an episode of tinnitus here, over.”  

Ariel made an appalling face into the camera perched next to him on the wall of the sleeping quarters.  He was used to being observed at almost all times on missions.  It rankled his introverted personality.  On this occasion, he was pleased to take a shot at Matt’s taste in music.

“We’ll have to take a look at your equipment,” drawled Matt.  The Mission Control crew smiled at the friendly bantering.  

“If you can still hear me through your ‘faulty’ equipment, let’s get everyone up and at ‘um.  We’ve got a busy day here, over.”  

“Copy that Matt,” replied Ariel, slipping into his blue NASA jumpsuit.  

Ariel looked around and saw that everyone else was climbing out of their sleeping bags.  A bed would be superfluous in space.  Without gravity, there is no point in a cushion for the body to rest upon.  To sleep in zero gravity one only requires an apparatus that prevents them from drifting about the cabin.  Astronauts sleep in a device that resembles a hammock, tied securely to a cabin wall.  Ariel ran a hand through his short haircut.  He thought about running a brush across it, but it was so short that it really did not matter.  

Everyone has a bad hair day every day in space.  Female astronauts who fail to cut their hair short inevitably look disheveled.  Their hair floats in unnatural directions, giving them the appearance of having spent the past month in bed. Before doing anything else Ariel visited the WCS.  

Perhaps the most important part of the crew quarters on the middeck, it serves the hygiene needs of the crew.  It might very well have been named after the famous “water closet.”  In reality, it stands for Waste Collection System (WCS).  The features on the shuttle used for the astronaut's hygiene also include a hose which dispenses water and the Personal Hygiene Kit which includes items such as toothpaste and shampoo. 

The WCS is located immediately aft of the ingress and egress side hatch, where astronauts crawl into the orbiter before launch. Its door is opened and two curtains deploy for privacy.  The WCS is actually a multi-functional system used to collect and process all biological wastes from the astronauts. The main function of the system is to collect and store fecal wastes and to process urine and transfer it to the waste water tank. Other functions include the processing of condensate and waste water from other Shuttle systems. 

One of the first tasks of the astronauts after reaching space is to activate the WCS for operations. Ariel used the water dispensing system to wet his towel and brush his teeth.  Then, he shaved with an electric razor.  He wondered casually how the Apollo astronauts managed without such a room.  Considering that they traveled to the moon and back, the tiny Apollo capsules much have at times been very odious.  Even with the “opulent” conditions aboard the shuttle, Ariel was glad to be the first one to enter the WCS.

Upon leaving the WCS Ariel moved into the middeck shuttle galley, gathering his astronaut breakfast.  Rummaging through the galley freezer, Ariel spotted shrimp cocktail, beef stroganoff, chicken fajitas, Mexican scrambled eggs, and oatmeal w/ raisins, chocolate pudding cake and potatoes au gratin.  He selected that freeze-dried package and popped it into the microwave.  

At the same time he loaded the zero-gravity coffeemaker with a package of Starbucks regular blend.  Food in the US astronaut program had come a long way since Ariel’s first flights into space.  It was still far from good.  But there seemed to be an almost infinite variety of food, compared with shuttle flights in the late 1980s and 1990s.  The rest of the crew entered the galley one by one.  The com was normally quiet during meal times.  Mission Control had experienced problems with food projectiles lodging in microphones during early flights.  Communication was difficult enough without astronauts having to speak with food in their mouths. 

Ariel wanted to quietly think about the upcoming day’s events.

“Good morning Ariel,” said Dale Stockman.  He was still zipping up his jumpsuit and looked like he had not slept well.  Dark circles were under his eyes. Ariel replied between mouthfuls of toast and eggs, which he had to squeeze from a prepared pouch.  

“Greetings pilot Stockman,” he mumbled.  “Not much sleep last night?” he asked. 

Dale ignored Ariel as he too began to rummage through the galley freezer.  At the same time, Carol Bronsky floated into the galley. If Stockman looked bad, Carol looked like death warmed over. Her skin was a pale gray, with dark circles under her red eyes.  Slinking past Ariel, she caught a whiff of his Mexican eggs and stifled a gurgling burp.  Her complexion was turning into a pale shade of green. Carol had spent her first fourteen hours in space hurling her stomach contents.  Some of those contents continued to float about in the crew quarters; others adhered to the deck and her sleeping bag.  When there was nothing left to expel she simply retched. This continued nearly all night.  Now, she moped about the galley afraid to look anyone in the eye.

The other mission specialists soon entered the galley; Robert Shaw (Cmdr., USN) entered first.  A longtime astronaut, this was his first shuttle mission.  He was followed by Jane Allen, a NASA administrator who was in charge of mission science projects and experiments, Eduardo Rudolfo, an Italian astronomer from the European Space Agency and David Stein, an ISS solar physics expert. This was the first time in space for all of them, including the nauseous Bronsky. There was much levity and banter among the crew as they consumed their prepared breakfasts. The adrenaline was flowing again and everyone was excited about getting to work.  

An hour later, they had finished breakfast, visited the WCS, cleaned up and they were ready for the day’s activities.  Of all the scheduled events, none was more critical than docking with the ISS.  Docking in space is accomplished by the use of computers, thrusters, video images, and human observations. The computers compile visual data from different sources that keep the two vehicles aligned for safe docking. Both NASA and the Russian Space agency use a three-pronged system to guide, navigate, and control the ISS. 

The NASA system is called the Guidance, Navigation, and Control System, (GNC).  Ariel turned the shuttle over to Dale Stockman to pilot the craft through the burns and docking.  For almost two hours, the strapped-in crew conducted several burns of the Orbital Maneuvering System (OMS) engines, to bring the craft near the International Space Station.  Once in proximity, the Reaction Control System (RCS) thrusters helped the orbiter maintain proper pitch and attitude.  Finally, Dale exclaimed, 

“There she is” as the ISS appeared.  At first the station was nothing more than a speck of light among a background of thousands of stars.  Then, little by little, the speck grew larger.  Finally, it grew in size until the huge station loomed large in front of the crew.  Its massive solar collectors extended well beyond the station’s structure, like spindly arms waving through the black void of space.  Ariel watched nervously as shuttle pilot Stockman maneuvered the ship to within a few meters of the space station.  However, before they could dock with the ISS, Stockman had to perform a tricky roll program, enabling the astronauts onboard the space station to examine and take many pictures of the entire orbiter, with special emphasis on the heat shield and wings.  They were looking for damage to the wings and to Discovery's belly-mounted ceramic heat tiles. This roll maneuver added about twenty minutes to the already lengthy docking process.  It became standard procedure after the Columbia disaster.  Still, it was a very delicate maneuver for a giant ship just a few meters away from the massive, hulking ISS. 

The slightest piloting error this close could be catastrophic. Dale was sweating as the roll program reached its end.  Suddenly, the cabin was drenched in sunlight, raising its cabin temperature by several degrees. Finally, Dale had permission to complete the docking process.  The new white port-side trusses of the space station gleamed in the harsh sunlight.  Nearing its final structural status, the ISS finally resembled the huge space station originally envisioned.  

“Copy that,” said Ariel, as the ISS astronauts informed the Discovery crew that the visual inspection was complete and the orbiter was positioned directly over the port-side hatch.  “We’re closing to soft dock,” he said as he looked at Dale.

With agonizing slowness, Stockman maneuvered the shuttle towards the looming space station.  Their rotations soon matched and it was now only a matter of closing the distance very carefully.  If they hit the ISS too hard, they could damage both the station and the orbiter permanently.  This had never happened in more than sixty attempts and Dale Stockman was not about to have his name written into the history books for being the first astronaut to damage a shuttle upon docking.  

“Ten feet,” exclaimed Ariel, who now stared through the controls of a spotting scope on top of the Discovery’s instrument panel.  He had to stand on a platform to reach the scope, which had marker lines to help the pilot determine the exact distance to the docking platform.  Below and to his right, Stockman wiped sweat from his brow as he stared at the ISS docking ring.  Not a sound could be heard from anyone.  Mission Control’s Flight Controller, Fred Kraft, suddenly crackled to life. 

“Let’s do this nice and slow,” he observed in his Midwestern drawl.  Otherwise, it was deathly quiet.  The crew stared straight ahead, afraid to say anything that might distract Dale Stockman from his dangerous appointed duties. 

“Five feet,” said Ariel from his position near the top of the instrument panel. Almost there,” mumbled Stockman under his breath. Ariel stood on his toes, looking through the scope.  

“Two feet,” he said with a touch of anxiety. Just a second later, the shuttle lurched to a stop.  “We have soft dock,” said Dale. Stockman reached to his right and pulled a gray handle out and then turned it clockwise.  Suddenly three loud bangs came from the docking site as the shuttle lurched forward again.  Then the banging stopped.  

After a brief pause, Dale smiled and proudly said, “We have hard dock.”

Applause broke out in Mission Control, on the ISS, in the orbiter and in ground-based mission stations around the planet. Once again an American space shuttle had successfully docked with the ISS, carrying equipment too large for Russian launch vehicles.  A huge part of the mission had just been accomplished.  

Dale sat back in his seat and wiped sweat off of his brow.  For the first time since breakfast, he smiled. “Nice work” exclaimed Ariel, smiling as he climbed down from his perch over the top of the instrument panel.  

“Yeah,” said Dale.  “Just like some guy I know used to do it.”  

He smiled at Ariel, in reference to the many times that Ariel had docked a shuttle in the same manner.  “We haul the mail!” exclaimed Ariel with a big smile.  Below and behind the command cabin came the familiar retching sound of Carol Bronsky losing her breakfast.  

Ariel and Dale looked at each other and smiled. In the next moments it seemed as though everyone wanted to speak.  Mission Control was commenting about the perfect docking.  Compliments arrived from the ISS astronauts as members of the crew offered their congratulations.  It took several minutes for the excitement to die down.  

“That’s-a nice-a piece ‘a work,” chirped the Italian astronaut, Rudolfo.  

In the background everyone could hear poor Carol Bronsky retching again.  She was still on vox and was heard by hundreds, if not thousands of people plugged into the transmission frequency. The rest of the day was a myriad of science experiments and compulsory mechanical duties.  Finally, almost four hours after docking and near the end of a typical work shift, the doors were opened and the shuttle crew was able to egress into the space station.  

Compared with the claustrophobic conditions aboard the Discovery, the ISS was like a huge hotel.  More than four times as large as the Russian Mir space station, the completed International Space Station has a mass of over a million pounds. There were hugs and back slapping by the ISS and shuttle crews, with big smiles back in Mission Control.  After hauling the station supplies and docking successfully, everyone was ready for a rest.  The two ISS astronauts prepared a special dinner for the newly arrived shuttle crew.  Everyone but Carol feasted upon it.  
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​Chapter 3: The Raging Sun
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On the beautiful Hawaiian island of Maui, in a metallic shack on the top of a 15,000-foot volcano called Haleakala, Lieutenant Megan Feinstein was dozing in her chair.  She sat in front of a panel of computer screens and complex banks of electronic instruments.  It was Sunday morning and Megan was the only person on duty at the NASA solar observation station.  She had fought long and hard at the Academy to be treated as an equal.  It sometimes felt as though her gender battle would never end.  There had been other opportunities for Megan.  She could have been posted at any number of bases.  But Megan asked for Hawaii.  And, while most people would have given anything to be on the beach in Hawaii, 

Megan was thrilled to be freezing, on the top of a dormant volcano.  She loved astronomy more than any other type of work.  If you love astronomy, you want to be on top of a mountain or volcano.  That’s where the best telescopes were.  Megan’s job was to monitor solar radio emissions.  Most days, she considered her job dull and routine.  However, days earlier a group of mammoth sunspots had been observed and no one knew what to expect as a result.  

A speaker positioned on a shelf above the large panel of sophisticated equipment had been producing a steady stream of static since Megan arrived on duty at midnight.  The sound had been so soft and quiet that Megan had fallen asleep with its monotonous drone several times.  It seemed that nothing could keep her awake.  She tried coffee, tea, listening to a local radio station, walking around the room.  Nothing worked.  Megan hated the midnight shift and she was resigned that she would never be able to get used to it.  She stared at the large circular white clock over the main doorway, with droopy eyelids.  

It was 9:52 a.m.  She only had to stay awake for eight more minutes.  Yet, moments later, her eyes were again closed as she drifted into sleep.  Her ten-hour shift was almost over.  Suddenly, the level of static coming from the speaker increased.  Megan opened her eyes.  It could just be my imagination, she thought, as she closed her eyes again.  

Moments later, a torrential roar of static emerged.  Megan jumped completely out of her seat and fell backwards onto the floor.  She stared up at the now visibly pulsating speaker.  The bellow of static was overpowering.  It sounded like a million waves crashing onto a beach at the same time.  

When Megan reached out to the table to pull herself up, she could feel it trembling from the vibration.  Standing in front of her chair, Megan stared at the black speaker on the shelf, directly in front of her face.  It was vibrating so much that she feared the speaker would tear itself apart.  Megan had never heard solar static this loud.  While normal solar static was little more than a soft buzz, this was a shrieking resonance that lashed at her nerves.  

There must be a mechanical problem, Megan assumed as she turned the volume down.  Patiently, she examined each connection for a loose chord.  The machines were connected appropriately.  In Megan’s mind, the explanation had to be a mechanical breakdown.  It would be impossible for the sun to create that much noise, unless it was exploding, she thought.  She chuckled quietly at the thought of the sun tearing itself apart.

Having turned the ear-splitting sound down, Megan walked over to another panel of instruments that observed solar radio waves.  This machine produced solar radio transmissions visually, in the form of a graph.  Megan was certain that the graph would show a normal amount of solar activity, which would mean that the graph went up no more than an inch.  

The largest solar flare she had seen in three years of observation measured barely two inches on the graph.  Her eyes opened wide the moment she saw the computer screen.  The graph was completely off the scale.  Megan’s heart jumped into her throat.  Beads of perspiration formed on her face and neck while her breath came in short bursts.  For the next twenty-five minutes, Megan unplugged each computer, voltmeter, speaker wire, monitor and mechanical device connected to the large radio telescope outside, pausing only to wipe sweat off her brow. 

She then plugged them back in and re-started each machine.  When the instruments came back on line with the same remarkable static roar, the terrifying results were confirmed.  Megan paced back and forth across the dark room, bumping into tables and chairs without noticing.  Her mind raced with fear.  Her heart was beating so fast that her chest hurt.  She hadn’t even noticed that her replacement, Thomas Ashford, was late.  

In the course of three years at this godforsaken volcanic outpost, Megan had not once seen an emergency of any kind.  This had to be the most boring post in the Air Force.  Suddenly all of that had changed. Megan had to report this, but she first had to find the operations manual.

At that moment her relief, Lieutenant Tom Ashford, walked through the double-doors and into the chaos and confusion of the command center. He took one look at Megan and dropped his hat on the floor.  

“What is it, Megan?” Megan opened her mouth and seemed ready to say something. Then closed it again.  

Tom raced to her side, but he could not stop her from pacing.  She was highly agitated and he wanted to calm her down. Tom stared at the screaming roar that emerged from the normally quiet speaker.  He automatically walked to the next panel of instruments to see the solar radio noise graph. His eyes grew as wide as saucers.  Tom suddenly looked every bit as frightened as Megan. He walked to her and grasped her arms in his hands.  

Looking directly into her eyes, he calmly said, “Megan, did you check the instruments?”
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